CHAPTER 5 (Odd) 


l. a Rr=282+62+120=202,1= L£ =%£ Y -3A 
Ry 200 


b.  R7=0.2Mf + 1 M2 + 0.33 MA + 0.1 MN = 1.63 MO 


E _ 10V. 
I= L£ = LL =6.135 HA 
Ry 1.63 MN Ñ 


e. Ri=152+102+252+252+102 +25 = 1102 


d. Ry = 1.2k02 + 45kQ + 1.3kQ + 3kQ = 10 kQ 
l = E - 120 V = 12 mA 
Rr 10 k0Q 


3. a Rr=602 + 12002 + 2740 2 = 4k2 
E = IRy = (4 mA)(4 kQ) = 16 V 


b. Rr=122+8.202+4.70 +2.72 = 16.8 2 
E = IRy = (250 mA)(16.8 0) = 4.2 V 


5. a Rr=472+5.62= 10.30 


¡= 16V-8V-4V_ 4v 


103 9 1030 = 0.388 A (clockwise) 


b. Rr=472+1.22+5.62 = 11.50 


IT = 18 Y +10 V-4V = 2.087 A (counterclockwise) 
11.5 Q 
7. a. +H0V-2V-3V-= Va =0 b. 60 V+20V-— Va —10V=0 
Va =10V-3V=5V Vap = 80 V -— 10V =70 V 
o Tea AVES. AN má 


2.2 k0 + 1.2kQ2 +0.56k09 3.96 kQ 
V, = IR = (3.28 mA)Q.2 k0) = 7.22 V 


ll. a  Rr=222+102+5.60 + 33 2 = 70.6 2 


]= E - £Y_-0.085 A = 85 mA (CCW) 


Ry 70.6 2 
V, = IR = (85 mA)(33 2) = 2.805 V 
V, = IR = (85 mA)(S.6 2) = 0.476 V 
V, = IR = (85 mA)(10 1) = 0.850 V 
V, = IR = (85 mA)Q2 2) = 1.870 V 


(Odd) 
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6 V = 2.803 V + 0.476 V + 0.850 V + 1.870 V 


evíev 


33 0: P = PR = (85 mA? 33 2 = 238.4 mW 
5.6 0: P = PR = (85 mA”? 5.6 1 = 40.5 mW 
10 2: P = PR = (85 mA) 10 2 = 72.3 mW 
22 02: P = PR = (85 mAY 22 12 = 159 mW 


Pie = 238.4 mW + 40.5 mW + 72.3 mW + 159 mW 


510 mW % 510 mW 


Ry = NR, = 8 28 0 = 225 9 


All go out! 


50 £(100 V) 
Vos = MU YY — 67V 
2" 300:+230 A 


-4 080 V) -320 V 

Va = -8 V 
LAN 620+102+-2 10 40 
o Q k2 + 3 kQ)40 V) _ 540 Y) _o0 y 
2" ¡UK +1IK0+2k0+3kD) 10 
y, - (15 0+0.6 2 + 0.9 M)(0.36 V) 
Lo SO 150+060+0910+05 0 

- 6010.36 Y) _ 018 y 

6 

12 V b. Vi=E-V,-V,=40V-4V-12V=24 V 
Va  R v 
2 = Bam, = 3R = 47 - 102 = (610 2) = 602 
VR; V, av 
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E 40 V 40 V _ 


NS PIP Es AP 0.4 A 
Ry 1080+300+600 1008 
e 24 V 
y PA TS 
y 3 TO 0%A (CUCEKS) 
vo 8v 
19. a. E PA A 
d bulb” TO SO mA 
R, 12 V 
Vo =12V-8V=4V= 2" 
s R. + 160 (Q 


(R, + 160 0)4 V =R, 12 V 
4R, + 640 Q = 12R 


8R, = 640 0 
R,= 22-800 


b..  P=PR=(S0mA)? 80 1 = 0.2 W < ¿W 


72 V 


V 
21. Ryp= -= —_— =18k0 
E I 4 mA 
Va, e 0.2Vr, 
IR; e 0.2/R, 


but Ry =R, + R, = 18 kN 


18 k0 = 15 k0 
1.2 


with R, = 0.2R, = 0.2(15k0) = 3 kN 


or R, = 


1 2 3 
= Va, + Vr, + Va, = Ve, + Vr, + ASVR ) = Ve, + Ve, + 12Vp, 


and Vp, = Es El av 
Ve, = 3Vg, = 34 V) = 12 v 


Ve, = 4Vg, = 412 V) = 48 V 


VR 4v R_ 12V 
R)= =_=04k0,R,= 2 = = 12 
: IT. TOmA z TT. TOmA dd 
Ve 
R¿= 2= BV -48k0 
T 10 mA 
b. Voltage levels remain the same 


R, = 0.4 M2, R, = 1.2 MO, R, = 4.8 MO 


25. a  NKCW)= o - LY _ 6667 A 


9 0 
V = IR = (6.667 AJN(3 0) = 20 V 


(Odd) 


70 V - 10 V 60 V _ 


b. NC A SI II e A 
ds 10 Q + 20 Q + 30 Q 60 0 des 
V = IR = (1 AJO NM) = 10 V 
2 S4V-0V_ _2V_3ma(ccw) 


2k0+3k0+4k0 9Kk0 


a V_=2M0V,V,=20V+6V=26V,V.=20V+6V+9V=35 V 
Vv,= -2V,V, =0V 


c.  V, =-15V, V, = -47V+9V= -38 V 
VY-0vV 
Y, = -12V+2V=0, V, = +10 V 
Vio = 20 V 
Va _ Va _s6v 
TI = = == __=15A?t 
4 0 40 420 
Mi 60 V 
Rin = — "Ri 280 =20 
VnL 6 V 
Ra — 500 2 = 
sl I L” 10mA 2. 
VR% = 3 x 100% = 2% % 3 100% 
Ri 3.3 
= 1.52% 
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CHAPTER 5 (Even) 


Z. 4. 
b. 
C. 
d. 
4 a 
b. 
6. a 


(Even) 


Ry=302=102 + 122 +R 


R=380 
la La SA 
Ry 302 


Ry = 60k0 = 12.6kQ + R + 0.4k0 + 45 kQ 
R = 2 kQ 


220 2 = 120 2 + 2R, 


R¡ = 50 2 = R, 
E 120 V 

l= == == =0(0.5455 A 
Ry 2201 


Ry = 1600 k2 = 200 kN + 56 kl + 100k0 + R 
R = 1,224 kN) = 1.244 MO 


E _ 50v 
7 A ES AN 
Ry 1.6 MO úl 
12 vV 
l= 22 EA 
21 
R=90 


Viso = DM) = (GA) 0) = 30 V 
Yon = MO 2) = (6 AJO N) = 54 V 
E=30V+12V + 54 V =96 V 


P=PR=]= E S ES = (36 x 107 


=6 Xx 10%A = 6 mA 
R=Y=2Y =15k0 
] 6 mA 
Va gp = IR = (6 mA)JQ.2 k0) = 1.32 V 


E =1.332V + 9V + 19.8 V = 30.12 V 


P=PrR=>R=P=-100W _ 410 
12 (5 mAy 
E +20 V 
«(Cm =5ma= E+290V 
SIMS Aa 


E+20V = 5 mA( kQ0) = 45 V 
E =45V-20V=925V 
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10. 


TZ: 
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1= Y -gma.r= 24Y -. 2Y 15x0 
7K0 TT” EmA 
E-8V-6V 


nccowm =8ma = E-8V-6Y 
Ema 30713 K0 


E — 14 V = 8 mAG.S k0) = 28 V 
E =28V+14V =42V 


KVL: +10V-6V-V,=0 
V, =4V 


KVL: 24V-10V-V,=0 
= 14 V 
10V-V,+6V=0 
V, =10V+6V=16 V 


Rr=3k2+1k020+2k0=6k2 —b. E=V,+V, + Y, 
E _ 120V 


dle dE 120 V L 60 V + 20 V + 40 V = 120 V 
y, = IR, = (20 mA)(3 kQ) = 60 V 
V, = IR, = (20 mA)(1 kQ) = 20 V 
V, = IR, = (20 mA)(2 k0) = 40 V 


P, = VI = (60 VIO x 107? A) = 1.2 W 
= Va] = (20 V)Q0 mA) = 0.4 W 
P¿ = VaI = (40 V)Q0 mA) = 0.8 W 
Pa. = El = (120 V)(20 ma) = 2.4 W 


Hd 1.2 W + 0.4 W + 0.8 W = 2.4 W 
R, >2W, R, > > W, R¿=> 1 W 


V=120V- 80V = 40 V 8 V 


b. 1= 2Y =3.636 A 
1= PY -24 27 0 
20 9 V, = 1(4.7 2) = 17.09 V 
R=Y-8VY_g90 V, = 1(6.8 2) = 24.73 V 
TI TA 


P= PR>R = PIP = 21 W/(1 AY? = 21 0 
V, =IR = (1A)JQ 0) =2V 

V, =IR=(1AJM10)= 1V 

V, = IR = (1 A)JQ1 0) = 21 V 
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da P=Pr=I=|£ -|%Y -2aA 
R 1 0 
r¡=P2.3W 8.29 
rn Qar 4 


E = IRy= (QA)(6 2) = 32 V 


24V-I=P-60+24W 
P-41+4=0 
7 -(-4) + y16 - 40006) do 
2(1) 
a E a =- AW-_69 
2 QA?  4A? 
RQO V) 
16. VV=4UV= _ _ AS» b. 
Ñ ss R+ZK0 +6 K0 
4R + 32kN = 20R 
R =2K0 
8 V Va 3 V 
18. Ir = — =1lA)R= — = — =80,Ry = 
2 8 ] 1 
20. Ve =48V-12V = 36 V 
V 
R,= 2=2VY -225k0 
y 16 mA 
1% 
R¿= 2 =22Y -0,75k2 
1 16 mA 
1% 
R¿= 2 PY 1250 
1 16 mA 
Ve, =E- Ve, - Ve, - Ve, 
= 100 V-36V-12V-20V =32 V 
Ve 
T 16 mA 
R.(60 V R(60 
22. Vo a Ls E 


3 R¿+2R3+7Rz3 10R3 
Ve, = 2Vg, = 26 V) = 12 V 


SS 


(Even) 


(R + 6 2)Q00 V) 


V=140V = 
(R +6 0) +30 
140R + 9(140) = 200R + 1200 
R=10 
Ve 
] 1A 
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24. 


26. 


28. 


30. 


32. 


34. 
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a  V =+12V-8V=4V b.  V=20V-6V=14V 

V, = -8 V V, = +4 V 

V, =V,-V,=4V- (-8V) = RV Va = V,—= V) =14V-4V=10V 
c V, = +10V +3 V=13 V 

V, = -8 V 

V,y = 21 V 


16 V-8V 3 V 
10 Q + 20 Q 30 Q ( 


V, = 16 V — 1(10 2) = 16 V — (0.267 A)(10 Q) = 16 V — 2.67 V = 13.33 V 
V, = IR = (0.267 A)(20 2) = 5.34 V 


12V+10V+8V_ 30V 


dd ARABIA RA 
y, = 12 V — 1(2.2k0) + 10 V 
= 12 V — (5.455 mA)JQ.2 kM) + 10 V 
=12V-12V+10V= 10 V 
Y, = 1(2.2k0) = (5.455 mA)(2.2 k) = 12 V 
J=  4%VY-20VY _. AY 2 ma (cw) 


2K0+4k0+6k0 12K0 
Vago = IR = QmA)JQ kN) = 4 V 
Varo = IR = Qma)J(4k0) = 8 V 
Vero = IR = Q mA)x6 k0) = 12 V 


a. V_=4MV,V, =4V-4V=40V, V, =44V-4V-8V=32 V 

b. Vap = Vio =4V, vo — —Varo = —-8 V 

Vea = Vera = BV 

c. Viy=V,- V¿=MV-20V=24V 
V., =V,-V,=32V-4V=-2V 


Ya =0 V, Voz = 0 V, Y), = QmA)JG kl + 1 k2) = (2 mA)(4 k0) = 8 V 
Va =8V,V,, = 20V-8V=1MV, F1,= El,>1,=2mA +5mA + 10 mA = 17 mA 


3.3 012 V) 


e UL V)_ =1182V 
L”" 33Q+0.05 0 , 
- PV 2358A 

3.35 ( 


P = PR = (3.58 A)? 0.05 N = 0.64 W 


Vo - V 
VR% = == x 100% 


FL 
Ve, = IR = Q A)JQ8 0) = 56 V 
vr% = DV-=36Y 100% = 7.14% 
56 V 
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